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(57) Abstract 

An apparatus is described Tor expos* 
ing a nim or plate comprising a light-sensi- 
dve material to a light beam. The apparatus 
comprises an apparatus housing having an 
elongated cavity or drum deflning a sub- 
stantially circulariy-cylindrical inner sup- 
port (100) for supporting die film or plate 
and defming a central axis, laser means 
(122, 124, 126) for generating die light 
beam, a light-directing assembly (102) com- 
prising a laser light-emitter, a rotatable opti- 
cally reflecting element (170) and an ele- 
mcnt-routing motor (178) having a rotat- 
able output shaft connected to die optically 
rcflcaing clement (170). The laser light-em- 
itter is constituted by the second end of an 
optical fibre means (122, 124, 126) having a 
first light-receiving end being arranged in 
juxtaposition to the laser means for recciv- 
ing the light beam therefrom. The second 
light-emitting end is in juxtaposition to die . . • i. t- u ' u * ♦ ui 

rotauble optically reflecting element (170) at a substantially fixed distance dicrefrom for emitung die hght beam to the rotatable 
optically reflecting element (170). Tlic rotatable optically reflecting element is arranged so as to direct die hght beam to the light- 
sensitive film or plate, and the light-directing assembly (102) is movable relative thereto along die central axis. TTie apparatus fur- 
ther comprises motion means for moving die light-directing assembly (102) relative to die apparatus housing along the central 
axis, and central control means for controlling the laser means (122, 124, 126), die elcmcnt-rotaung motor (178), and the motion 
means so as to expose a predetermined area of the photographic film. 
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LASER IKAGE SETTER 

The present invention relates to an internal drum laser 
image setter, i.e. an apparatus for exposing a film or 
plate covered with a light-sensitive material, the film or 
5 plate being supported to that it constitutes part of a 
circular cylinder ("drtim") , to a laser light beam directed 
substantially from the center of the cylinder to the film 
or plate. 

Internal dr\im laser image setters (also called internal 
10 laser image drum plotters) are used for high accuracy 

production of images comprising graphics, maps, and text. 

Examples of known internal drum laser image setters or 

plotters are disclosed in US Patents Nos. 4,853,709, 

4,595,957 and 3,958,250, and in EP Patent Application No. 
15 0 127 136. An example of a known, so-called external drum 

laser image setter is disclosed in US Patent No. 

4,122,496. 

An increasingly important use of internal drum laser image 
setters is for production of films for producing high- 
20 quality offset printing masks or plates, or for direct 
production of offset plates, i.e. so-called "prepress" 

^o^^- A 013873 

One type of internal drum laser image setter which has 
become widely accepted in the graphic industry as an effi- 

25 cient and accurate apparatus comprises a range of laser 
image setters of the types 5100 and 7100 from the company 
Purup Electronics A/S, Lystrup, Denmark. In these appara- 
tuses, an assembly, a so-called "spinner assembly" compris 
ing a rotating prismatic, light-reflecting element from 

30 which the laser light beam is directed to light-sensitive 
material arranged in the interior of the drum, is moved 
along a central axis of the drum of the apparatus. The 
laser light beam received by the prismatic element is 
output from a laser arranged at one end of the drum. The 
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rotatable light reflecting el^i^^^hi: is rotated by means of a 
motor which constitutes a componcj^t . of the spinner assemb- 
ly. . 

The apparatus of the present invention is based on a con- 
5 struction principle which results in an even higher ab- 
solute accuracy than that obtainable in the known appara- 
tuses and which provides a number of important advances and 
advantages which will be apparent from the following. The 
increased absolute accuracy is of importance, e.g., in 
10 four-colour print work, where four films produced in the 
apparatus are to be aligned in the preparations for the 
printing process. 

The apparatus of the invention for exposing a film or plate 
comprising a light-sensitive material to a light beam 
15 coa^rises 

an apparatus housing having an elongated cavity defin- 
ing an inner support for supporting the film or plate 
in such a manner that the supported film or plate 
constitutes at least a part of a substantially cir- 
cularly-cylindrical surface defining a central axis. 



20 



25 



30 



A 013874 



laser means for generating the light beam, 

a light-directing assembly comprising a light-direct- 
ing assembly housing, a laser light-emitter emitting 
laser light generated by the laser means, a rotatable 
optically reflecting element and an element-rotating 
motor, the laser light-emitter being constituted by 
the second end of an optical fibre means having a 
first light-receiving end and a second light-emitting 
end, the first light-receiving end being arranged in 
juxtaposition to the laser means for receiving the 
light beam therefrom, and the second light-emitting 
end being arranged in and supported by the light- 
directing assembly housing and being in juxtaposition 
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to the rotatable optically reflecting element at a 
substantially fixed distance therefroia for emitting 
the light beeun to the rotatable optically reflecting 
element, the rotatable optically reflecting element 
5 being arranged relative to the second light»emitting 

end of the optical fiber so as to direct the light 
beam emitted to the optically reflecting element to 
the light-sensitive film or plate, the element-rotat- 
ing motor being supported by the light-directing 

10 assembly housing and having a rotatable output shaft, 

the optically reflecting element being connected to 
the output shaft so as to be rotatably driven thereby, 
and the light-directing assembly housing being sup- 
ported by the apparatus housing and being movable 

15 relative thereto along the central axis, 

motion means for moving the light-directing assembly 
relative to the apparatus housing along the central 
axis, and 

20 central control means for controlling the laser means 

for switching the laser beam on and off, for controll- 
ing the operation of the element-rotating motor, and 
for controlling the operation of the motion means so 
as to expose a predetermined area of the photographic 

25 film by switching on the laser beam while the light- 

directing assembly is in a predetermined position 
relative to the apparatus housing and while the rota- 
table optically reflecting element is in a predeter- 
mined rotational position. 



30 
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In the apparatus of the invention, the quality of the light 
beam, and thereby the quality and precision of the spot 
generation, may be considerably improved because of the 
use, according to the invention, of the optical fiber 
35 means. Thus, when transmitting the light beam through an 
optical fiber, irregularities in the laser light, especial- 
ly ellipticity of the beam profile, will tend to be cor- 
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rected during the passage through the fiber so as to result 
in a beam of light with a circular beam profile; in par- 
ticular when the fibers eure single-mode fibers vrith respect 
to the wavelength of the laser light, a circular Gaussian 
5 bean with known properties will be generated. Thus, in a 
preferred embodiment of the invention, the optical fiber 
means is a single-mode optical fiber with respect to the 
wavelength of the laser light, preferably a fiber with a 
glass core, and is of sufficient length to ensure substan- 
10 tial conversion of the light beam emitted from the laser 
into a circular Gaussian light beam with known properties. 

A particularly advzmtageous feature of the apparatus of the 
invention is that even though the laser light emitter, 
which is positioned within the apparatus housing, is sup- 

15 ported by the light-directing assembly housing and thus 

moves together with the optically reflecting element and is 
arranged in juxtaposition thereto at a substantially fixed 
distance therefrom, the actual source of the laser light, 
i.e. the laser of the laser means itself - which will 

20 normally generate very considerable heat which can adverse- 
ly affect, for example, the light-sensitive material and/ or 
the dimensional stability of components such as the light- 
directing assembly within the apparatus housing - may be 
located at a position relatively remote from heat-sensi- 

25 tive components within the apparatus housing, and will 
pref er2Q>ly be thermally insulated therefrom. In preferred 
embodiments of the appeuratus, the laser means is arremged 
outside the apparatus housing proper. However, the laser 
means may also be arranged in and supported by the light- 

30 directing assonbly housing, and thus, travel therewith. In 
this case the fiber should preferably be coiled up and 
arranged at the light-directing assembly and the laser 
should preferably be a laser having a relatively low heat 
production, such as a diode laser. 

A 013876 

35 In previously known apparatuses in which the laser light 
emitter is arranged at a fixed position and the optically 
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reflecting element moves relative to the laser light, emit- 
ter, this movement of the light-emitter relative to the 
reflecting element may give rise to minor inaccuracy due to 
a incomplerely accurate and insufficiently frictionless 
5 motion of the spinner assembly along the central axis of 
the internal drum. That these initially minor inacctiracies 
may become importemt is apparent, e.g., from the fact that 
in a large internal dr\m laser image setter which is cap- 
able of exposing a photographic film measuring 25" x 25", 
10 the distance from the light beam generating laser to the 
spinner assembly vauries from a few inches to more than 25 
inches. 

An important advantage of the mechanical principle of the 
present invention is that improved accuracy is obtained 

15 making use of a construction which is simpler than that in 
the known apparatuses of lower accuracy. The attainment of 
adequate accuracy in a system comprising a fixed light- 
emitter (laser) on the one hand and a movable light-direc- 
ting assembly on the other hand requires very precise 

20 adjustment of the whole apparatus, i.e. of the laser rela- 
tive to the system comprising the apparatus housing and the 
moving light-directing assembly. In contrast, the construc- 
tional principles underlying the present invention make it 
possible to carry out fine adjustment of the apparatus 

25 housing per se . while the complete light-directing assembly 
comprising the laser light-emitter and the rotatable opti- 
cally reflecting element can be adjusted as a small, se- 
parate element. A 013877 

None of the patent documents mentioned above disclose or 
30 infer the possibility of using optical fibers to direct the 
laser light to desired locations within the apparatus, and 
neither do they disclose or infer any advantages associated 
therewith. 

In preferred embodiments of an apparatus of the invention, 
35 the light beam generated by the laser means arranged out- 
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side or inside the apparatus housing is directed to the 
rotatable optically reflecting element of the. UgUt'-direct-' 
ing assembly via the optical fiber means, thereby improving 
r vlde supra ^ the quality of the beam and reducing the dis- 
5 tance between the light-emitter and the rotatable optically 
reflecting element to a smaller, substantially fixed dis- 
tance which is independent of the actual position of the 
light-directing assembly relative to the supporting ap- 
pciratus housing. 

10 Whereas previously known internal drum laser image setters 
appear to be limited to a single colour eacposure from the 
single laser arranged at the end of the drum, the above- 
described construction using optical fibers makes it pos- 
sible to use a laser means which coa^rises a plurality of 

15 lasers, the optical fiber means comprising a plurality of 
optical fibers or possibly fiber bundles, individual fibers 
or fiber bundles being connected to individual lasers. This 
makes it possible to adapt the apparatus of the invention 
to produce multicolour light exposure, such as exposure by 

20 light generated by means of a red, a green and a blue light 
source and together constituting a RGB (Red, Green and 
Blue) colour system. One important use of such an embodi- 
ment is the production of so-called proof prints, i.e. 
prints made on a photographic colour film which is exposed 

25 to multicolour light. 

While temperature control is, of course, important with 
respect to the accuracy, control of the humidity is at 
least as ijr5)ortant because of the pronounced tendency of 
most light-sensitive materials, such as photographic film, 

30 to undergo dimensional changes with changes in humidity. 
Thtxs, according to a very preferred embodiment of the 
invention, a domain of the apparatus comprising the ap- 
paratus housing and the light-directing assembly is encap- 
sulated, preferably with a thermally insulating material, 

35 and the encapsulated domain is air-conditioned by means of 
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a controllable air conditioning unit to permit control of 
temperature and humidity conditions within the domain. 

The laser of the laser means of the apparatus of the inven- 
tion may suitably be selected from argon ion lasers, HeNe 
5 lasers, HeCd lasers, frequency-doubled Nd:YAG lasers, and 
diode lasers, including frequency-doubled diode lasers. 

The apparatus according to the present invention may com- 
prise any appropriate rotatable optically reflecting ele- 
ment such as a rotating or rotatable mirror, a rotatable 

10 lens, a rotatable prism or the like or a combination there- 
of. In accordance with the presently preferred embodiment 
of the apparatus according to the present invention, the 
rotatable optically reflecting element is constituted by a 
rotatable optical prismatic element which is rigidly con- 

15 nected to the output shaft of the element motor and which 
is rotatable in a rotational motion defining a rotational 
axis which coincides with the central axis. In this pre- 
ferred embodiment of the apparatus according to the present 
invention, the light beam emitted from the light-emitter is 

20 directed to the rotatable optical prismatic element along 
the central axis defined by the cylindrical supporting wall 
constituting the internal drum wall of the apparatus. 

In the preferred embodiment of the apparatus the output 
shaft of the element-rotating motor is rotatably journaled 
• 25 in the light-directing assembly by means of air guidings, 
i.e. journals or bearings based on an air film, so as to 
reduce vibrations in the light-directing assembly. 

Although the light-emitter, which in the presently pre- 
ferred embodiment of the apparatus is constituted by the 
30 light-emitting second end of the optical fiber means, may 
be arranged so as to emit the light beam directly to the 
rotatable optically reflecting element, an iris means and a 
collimator means are preferably interposed between the 
light-emitter and the rotatable optical prismatic element 
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and are supported by the light-directing assembly housing 
so as to render it possible to accnirately control the 
transmission of the light beam from the light-emitting 
second end of the optical fiber means (constituting the 
5 light-emitter) to the rotatable optically reflecting ele- 
ment which reflects the light beam towards the photographic 
film supported by the inner support sxirface of the appara- 
tus housing. Thus, the light beam may be accurately posi- 
tioned, narrowed, spread and/ or focused relative to the 
10 rotatable optically reflecting element. 

Although the central control means of the apparatus may 
autonomously control the operation of the motion means and 
of the element-rotating motor of the light-directing as- 
sembly, the apparatus according to the present invention 

15 preferably further comprises an encoder meams connected to 
the central control means and generating an encoder signal 
representing the rotational position of the rotatable 
optically reflecting element relative to the central axis. 
This encoder signal is suitably used by the central control 

20 means to control the motion means in accordance with the 
encoder signal. While a commercially availeOsle encoder 
means with an encoder disc mounted on a separate shaft 
connectable to the shaft on which the optically reflecting 
element is mounted would be useful in the apparatus of the 

25 invention, it has been found that an even higher degree of 
accuracy is obtained when the encoder disc is fixed direct- 
ly to the same shaft as that to which the rotatable opti- 
cally reflecting element is fixed, thereby eliminating 
small deviations deriving from the coupling of two shafts. 

30 It is preferred that both the element-rotating motor and 
the motion means are operated under the continuous control 
of the central control means, the motion means preferably 
being operated in response to the encoder signal. The 
motion meems may be a linear motor, a step motor, an elec- 

35 trie AC or DC motor, a single- or multiphase motor or the 
like and/or hydraulically or pneumatically driven means 
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and/ or aochanical coupling means, such as shafts, gear 
boxes, toothed rods, toothed wheels, piezo worms, etc. or a 
combination thereof. In a presently preferred embodiment 
of the apparatus according to the present invention, the 
5 motion means comprises a threaded shaft, preferably a 
multi-threaded shaft, and a drive motor, such as a step 
motor, connected to the threaded shaft for causing the 
threaded shaft to rotate; in this case the apparatus also 
has a part, such as a threaded bore or a nut, meshing with 
10 the threaded shaft, preferably a recirculating planetary 
roller meshing with the threaded shaft. The drive motor may 
be supported by the apparatus housing or alternatively by 
the light-directing assembly housing, whichever is appro- 
priate . 



15 As the threaded shaft is caused to rotate by the drive 
motor, the meshing of the threaded bora or nut and the 
threaded shaft causes the light-directing assembly to move. 
As mentioned above, the drive motor is preferably a step 
motor, in particuleur a step motor which is adequately 

20 dimensioned to ensure that it will substantially always 
respond completely to the control by the central control 
means, thus rendering any sensing/feedback of the operation 
of the motion means superfluous. 

The light-directing assembly housing may be journalled and 
25 supported by the apparatus housing in any appropriate 
manner by means of journalling means such as rollers, 
shafts, bearings or the like. 

It is preferred, however, that the light-directing assembly 
housing is supported by the apparatus housing through a 
30 carriage which is supported by the apparatus housing 
through guiding means which permit the carriage to move 
parallel to the central axis. A 01 388 

In a preferred embodiment, the guiding means comprise two 
bearing elements extending longitudinally parallel to the 
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cenural axis, one of the bearing elements supporting the 
carriage in a two-plane inanner^ the other bearing element 
supporting the carriage in a one-plane manner, the two 
bearing elements together thus supporting the carriage in a 
5 statically determined manner. (The term ** statically deter- 
mined maimer" is used here in spite of the fact that the 
linear character of the bearing elements, as contrasted to 
three supporting points, does not permit a theoretically 
ideal static determination) • 

10 In a preferred embodiment, the carriage is pulled downwards 
towards the apparatus housing by magnetic attraction forces 
generated by magnets arranged longitudinally in the car- 
riage or in the housing, so as to assist the gravity force 
in securing the carriage to the apparatus housing and to 

15 preload the carriage against the apparatus housing to 
secure permanent contact between the carriage and the 
appzuratus housing through the bearing elements, maintaining 
the support of the carriage in a statically determined 
manner. This preferred embodiment ensures a high stability 

20 and precision and coiinteracts any tendency for the carriage 
to move in any direction transverse to the longitudinal 
direction parallel to the central axis. 

The magnets are preferably arranged longitudinally in the 
carriage in such a manner that the concentration of mag- 
25 netic forces is higher along a paort of the czurxiage where 
the light-directing assembly is arranged so as to compen- 
sate for or counteract an added moment along that paxt. 

The bearing means may be selected from ball or roller 
bearing assemblies, sliding guides, 2Uid aerostatic bearing 
30 assemblies. The bearing means arB preferably ball bearing 
assemblies for providing a low friction and low vibration 
journalling of the entire light-directing assembly, and 
thus for providing a vibrationless and extremely accurate 
linear motion of the light-directing assembly and conse- 
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quently of the rotiitable "optically reflecting element along 
the central axis of the apparatus housing. 

The apparatus housing is preferably made from a material 
which provides high dimensional stability. One preferred 
5 material is cast iron. Other materials contemplated are 
polymer concrete or ceramics. 

As indicated above, the underlying concept of the present 
invention renders it possible to provide a proof printer 
operating in accordance with the internal drum laser image 

10 concept, by providing a laser means comprising three la- 
sers. In this case, the three lasers comprise a red laser, 
a green laser and a blue laser, and the optical fiber means 
comprises three separate optical fibers connected to the 
red laser, the green laser and the blue laser, respective- 

15 ly. 

The red laser is suitably constituted by a red HeNe laser 
generating laser light of wavelength about 633 nm, or a 
red diode laser generating laser light of wavelength about 
635 nm or of about 670 nm; the green laser is suitably 

20 constituted by a green HeNe laser generating laser light 
of wavelength about 543.5 nm, a green frequency-doubled 
Nd:YAG laser generating laser light of wavelength about 
532 nm, or a green argon ion laser generating laser light 
of wavelength about 514.5 nm; and the blue laser is suitab- 

25 ly constituted by a blue argon ion laser generating laser 
light of wavelength about 488 nm, a blue HeCd laser gene- 
rating laser light of wavelength about 441 nm, or a fre- 
quency doubled diode laser generating laser light of wave- 
length about 420 nm. A 01 3883 

30 Alternatively, for providing a single colour photographic 
exposure of a photographic film, e.g. in a YMCB (yellow 
magenta, cyan and black colour system) , a single infra red 
(IR) laser, preferably a diode laser, or a single argon ion 
laser may be provided. The argon ion laser is the more 
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e^enslvw, but tho photographic film used therefor is 
cheaper than the film used for. the IR laser, and the argon 
ion laser provides the higher quality, i.e. a better de- 
fined light spot. 

5 With an IR diode laser, the accurate switching on and off 
of the laser beam during the esqposure process can be per-* 
formed by simply activating and deactivating the laser. 
In order to render it possible to accurately switch the 
light beam emitter from the laser light beam on and off 

10 the laser means of the apparatus according to the present 
invention preferably comprises acousto-optical modulator 
means controlled by the central control means, such acous- 
to-optical modulator means functioning by modulating the 
refractive index of a prism through which the laser beam 

15 passes, thus directing the laser beam in and out of the 
light path of the apparatus, respectively. 

The present invention will now be further described with 
reference to the drawings, in which 

Pig. 1 is a perspective amd partly broken away view of a 
20 f iber-optical laser system interconnecting one or more 
lasers and a light-directing assembly of an apparatus 
according to the invention, that is, an internal drum laser 
image setter. 

Fig. 2a is an elevational, perspective and exploded view 
25 disclosing the internal drum of the laser image setter, the 
light-directing assembly shown in Fig. 1, the fiber-optical 
laser system also shown in Fig. 1, a laser, a film loader 
section, and part of an air conditioning plant. 
Fig. 2b is a drawing showing the principle of the air- 
30 conditioning plant also shown in Fig. 2a, 

Fig. 3a is a elevational, vertical sectional view of the 
internal drum of the laser image setter disclosing an end 
view of the light*directing assembly, and also disclosing 
the film loader section. 
35 Fig. 3b is a elevational, vertical sectional view of part 
of the apparatus housing of the laser ixaage setter disclos- 
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ing an end view of the part of the apparatus housing sup- 
porting the carriage, 

Fig. 3c is a elevational, vertical sectional view of the 
motion means of the laser image setter disclosing a side 
5 view of the threaded rod meshing with the carriage and 
connected to the motor output shaft. 

Fig. 4 is an overall schematic view illustrating a block 
diagram of the electronic circuitry of the internal drtm 
laser image setter and also disclosing peripheral equipment 
10 with which the electronic circuitry of the internal drum 
laser image setter communicates, and 
Figs. 5, 6, 7 and 8 are block diagrammatical views of 
separate sections of the electronic circuitry of the inter- 
nal drum laser image setter. 

15 In Fig. 1, a schematic and partly broken away view of an 
internal drum section of an internal drum laser image 
setter is shown disclosing a wall section 100 of the inter- 
nal drum of the internal drum laser image setter, through 
which internal drum a light-directing assembly 102 is 

20 movable. The internal drum laser image setter is a high 
speed, high resolution laser image setter. The light-di- 
recting assembly 102 is jo^lmalled in bearings to be de- 
scribed in greater detail below with reference to Fig. 2a 
and is movable in the longitudinal or axial direction of 

25 the internal drum of the internal drum laser image setter. 
The light-directing assembly 102 comprises two sections, 
one of which, designated by the reference numeral 102a, is 
shown in the lower left-hand part of Fig. 1 and consti- 
tutes an optical section, and another one of which, desig- 

30 nated by the reference numeral 102b, is shown in the right- 
hand lower part of Fig. 1 and constitutes a motor and 
spinner prism section. The optical section 102a of the 
light-directing assembly 102 comprises a plurality of 
optical elements which serve the purpose of generating a 

35 narrow light beam and focussing and directing the light 
beam to a specific point of the internal drum wall 100. In 
Fig. 1, a dash and dot line with arrows indicates the light 
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beam which is guifisd or directed though the optical sec- 
tion 102a of the light-dir«c=tii.g assembly 102 -by the opti- 
cal elements thereof. 

The light which is concentrated into a light beam and 
5 further directed through the optical section I02a as indi- 
cated above is generated by a laser 104 shown in the upper 
right-hand part of Fig. 1. 

The internal drum laser image setter shown in the drawings 
may constitute a single-colour printing internal drum laser 
10 image setter for providing an optically exposed film by 
exposure of the photographic film to light of a single 
wavelength generated by a single laser. 

Alternatively, the internal drum laser image setter shown 
in the drawings may comprise several lasers, such as three 

15 lasers constituting an RGB (red, green, blue) light system, 
by means of which a so-called proof print may be provided 
by exposing a colour film to RGB colours generated by the 
three lasers generating red, green and blue light, respec- 
tively, ^ich lasers are activated in accordance with an 

20 RGB colour picture representation generated by a computer 
graphic system to which the internal drum laser image 
setter is connected, as will be described in greater detail 
below with reference to Pigs. 4-8. The internal drum laser 
image setter comprises three lasers constituting an RGB 

25 (red, green, blue) light system and may additionally or 
alternatively generate colour prints such as separate 
colour prints for future colour printing operations, such 
as separate YMCB (yellow, magenta, cyan and black) prints. 
For providing a yellow, a magenta, a cyan or a black prxnt, 

30 the RGB lasers are activated in accordance with a predeter- 
mined converter scheme for converting the RGB representa- 
tion into separate YMCB prints. A 013886 

The internal drum laser image setter may comprise an ar- 
bitrary number of lasers, such as four lasers, for generat- 
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ing a four-colour print representatitin, e.g. in YMCB (yel- 
low, magenta, cyan and black) representation. 

In accordauice with the teachings of the present invention, 
the laser or lasers are preferably physically located at a 
5 position remote from the optical assembly 102, such posi- 
tion helps to reduce or eliminate impingement of heat from 
the laser or lasers on the light-directing assembly and 
further on the internal drum and bearings and journalling 
elements of the internal drum laser image setter. Lasers 

10 may generate a large amount of heat. Thus, a blue light 
laser radiating 15 mW light receives 1 kW electrical power 
and consequently generates approximately 1 kW of heat. If 
such a laser were arranged immediately adjacent to the 
light-directing assembly, the release of this large amount 

15 of heat would result in a correspondingly high impingement 
of heat on the light-directing assembly, on the journalling 
and bearing elements and also on the photographic film. 

The laser or lasers, one of which is shown in full line and 
designated the reference numeral 104 and a second and a 

20 third of which are shown in dotted line and designated the 
reference nvmerals 106 and 108, respectively, constitute 
e.g. a blue, a green and a red laser, respectively, and are 
provided with external acousto-optical modulators 110, 112 
and 114, respectively. It is to be mentioned that in the 

25 event of one of the lasers, e.g. the red light laser 108, 
being implemented as a diode laser, the acousto-optical 
modulator 114 may be emitted. The light generated by the 
lasers 104, 106 and 108 is directed through the acousto- 
optical modulators 110, 112 and 114, respectively, which 

30 modulate the light generated by the respective laser, 

unless (as mentioned above) the laser is a diode laser. If 
so, the acousto-optical modulator is omitted, as the diode 
laser may generate modulated light. 

A 013887 

The light generated by the lasers 104, 106, 108 and modu- 
35 lated by the acousto-optical modulators 110, 112 and 114, 
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respectively, is received by fib«7-pptical input; couplers 
116, 118 and 120, respectively,^ t^^ich are conncr.Vad to 
optical fibers 122, 124 and 126, respectiv».ly. l-ho optical 
fibers 122, 124 and 126 are combined in a f ibei-ogtical 
joint 128 into a single fiber-optical conductor 130, which 
is provided with a fiber-optical connector 132 at xts 
remote end. 

The fiber-optical connector 132 cooperates with a fiber- 
optical receptacle 134, which constitutes a component of 
the optical section 102a of the light-directing assembly 
102. The fiber-optical receptacle 134 is arranged on a 
spacer component 136, which constitutes a hollow, substan- 
tially frusto-conical element provided with a flange com- 
ponent 138 which is screwed onto a housing component 140 of 
the optical section 102a by means of screws 142 with inter- 
connection of an iris component 144. The iris component 144 
is a motor-driven component, which internally includes an 
iris element for providing a predetermined and highly 
accurate adjustment of the width of the light beam trans- 
mitted therethrough. The motor driving the iris component 
144 is an external motor 146, which is connected to a cen- 
tral control system of the laser image setter through an 
. electric cable 147, as will be described in greater detail 
below. 

The light beam transmitted from one of the lasers 104, 106 
or 108 through the fiber-optical transmission system com- 
prising the above-described fiber-optical elements is 
emitted from the fiber-optical conductor 130, which in this 
embodiment constitutes the laser light-emitter. The laser 
light beam diverges when emitted from the fiber-optical 
transmission system. The divergent beam is directed to a 
convergent lens 148, which is mounted in a support struc- 
ture of the housing component 140. upon passing through the 
convergent lens 148, the beam is collimated so that it 
substantially neither diverges or converges. The collimated 
light beam directed from the lens 148 is directed to a 
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first optical prismatic element 150, from which the light 
beam is directed to a second optical prismatic element 152, 
which is not shown in Pig. 1, but is disclosed in the lower 
left-hand, part of Pig. 2. The light beam transmitted 
5 through the. first and the second optical prismatic elements 
150 and 152 is directed through a focusing lens 154, which 
is mounted on a separate, movable component 156. The sepa- 
rate component 156 is provided with two toothed racks 158 
and 160, which mesh and cooperate with two toothed wheels 
10 162 and 164, which are joumalled on an output shaft of an 
electric motor 166. The electric motor 166 is provided with 
an electric cable 167 for connection to external controll- 
ing circuitry to be described in greater detail below. 

As will be readily understood, component 156 supporting the 
15 focusing lens 154 may be moved to and from the optical 

prismatic system comprising the first and the second opti- 
cal prismatic elements 150 and 152 by activating the elec- 
tric motor 166, causing the output shaft thereof to rotate 
in a first direction or in a second, opposite direction. 
20 Focussing of the laser light beam (on the light-sensitive 
surface of the material in the internal drum) is normally 
performed when the type of the film or foil comprising the 
light-sensitive material, such as the type of photographic 
film, is changed, with resulting change in the thickness of 
25 the material or its light-sensitive layer, and normally 
comprises a series of test exposures on the basis of which 
the focussing is optimized. A 013889 

The light beam directed from the focusing lens 154 is 
directed to an optically reflecting element 170, such as a 

30 pentaprism. The optically reflecting element 170 is mounted 
in and supported by a separate supporting component 172, 
which is provided with two apertures 174 and 176, and which 
is fixed on a rotatable output shaft 179 of a motor 178 
which constitutes an element-rotating motor. The element- 

35 rotating motor 178 is preferably a 3-phase, 4-pole DC 

brushless motor. The rotatable shaft of the element-rotat- 
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ing notor 178 is journalled in barings 181, vtxf.oh. tre 
supported by a shaft housing 180. An encoder isr is con- 
stituted by a rotatable disc and a stator part, not shown 
in the drawing, the stator part being fixed to the shaft 
5 housing 180, and the rotatable disc being fixed to the 
rotatable shaft of the element-rotating motor 178. The 
encoder component 186 serves the purpose of providing an 
electrical signal by means of an optical encoder element; 
this electrical signal represents the angular position of 

10 the output shaft 179 of the element-rotating motor 178, and 
consequently of the supporting component 172 and of the 
optically reflecting element 170. The electrical signal is 
supplied to the central control system of the laser image 
setter through an electric cable 187, as will be described 

15 in greater detail below. A light-directing assembly housing 
part 182, provided with bores of different diameter, sup- 
ports the motor 178 and the shaft housing 180, and to this 
light-directing assembly housing part is also rigidly fixed 
the housing part 140 of the optical se?±ion 102a of the 

20 light-directing assembly 102, so that the two parts to- 
gether constitute the light-directing assembly housing of 
the apparatus. 

By the rotation of the output shaft 179 of the element- 
rotating motor 178, and thus the rotation of the optically 

25 reflecting element 170, the light beam directed to the 
optically reflecting element 170 throu^ the aperture 174 
is directed through the aperture 176 towards the internal 
drum wail 100. Consequently, provided the light generated 
by one of the lasers 104, 106 and 108 is modiilated, an 

30 extremely precisely focussed light spot is generated at 

the internal drum wall 100 as the optical prismatic element 
170 is rotatingly driven by the output shaft 179 of the 
element-rotating motor 178, this extreme high precision 
focusing being accomplished by the extremely short light 

35 transmission path from the iris component 144, through the 
divergent lens 148, through the first and the second opti- 
cal prismatic elements 150 and 152, respectively, through 
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the focusing lens 154 and further through the rotating 
prismatic element 170, this optical transmission path being 
independent of the position of the light-directing assembly 
102 comprising the optical section 102a and the element- 
5 rotating motor 178, the encoder 186 and rotatable prism 
section 102b. 

As described above, in conventional internal drum laser 
image setters, a single laser is arranged at one end of the 
internal drum of the internal drum laser image setter, from 

10 which single laser a light beam is input to a focusing lens 
of a movable light-directing assembly, this movable light- 
directing assembly being moved within the internal drxim of 
the internal drum laser image setter with the result that 
the optical transmission path is altered and varies when 

15 the light-directing assembly is moved away from or towards 
the light-generating laser. In contrast thereto, the opti- 
cal transmission path of the internal drum laser image 
setter according to the present invention is independent of 
the actual position of the light-directing assembly rela- 

20 tive to the longitudinal axis of the internal drum of the 
internal drum laser image setter, since the light generated 
by the laser or lasers is transmitted through a fiber- 
optical system to the iris component of the optical system, 
this iris component being arranged at a fixed or predeter- 

25 mined distance from the remaining optical components of the 
focusing and light-beam-directing optical system, such as 
the divergent lens 148, the first and second optical pris- 
matic elements 150 and 152, respectively, the focusing lens 
154 and the optical prismatic element 170. An extremely by 

30 high focusing precision is consequently obtained by the 
fiber-optical laser light transmission system characteris- 
tic of the present invention. A 013891 

AS described above, a further advantage of the fiber-opti- 
cal laser light transmission system characteristic of the 
35 present invention is the elimination of any heat impinge- 
ment on the mechanically extremely delicate high- -pre- 
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cision components of the light-directing assembly, since 
the laser or lasers are physically well-separated from the 
optical system and the spiimer system. 

In Fig. 2a, an elevational, perspective and exploded view 
5 of the mechanical structure of the internal drum laser 

image setter is shown. In Fig. 2a, the optical section 102a 
of the light-directing assembly 102 is separated from the 
element-rotating motor 178, the encoder 186 and rotatable 
prism section 102b of the light-directing assembly 102. As 

10 is evident from Fig. 2a, the optical section 102a is fixed 
relative to the light-directing assembly housing 182 of the 
light-directing assembly 102 by means of a bracket 188, 
which is fixed relative to the light-directing assembly 
housing 182 by means of screws 190. The light-directing 

15 assembly housing 182 is fixed to a support bracket 192, 
which is further fixed to a carriage 194. The carriage 194 
is provided with a part having an internal thread, which is 
not shown in Fig. 2a, but which is disclosed in Fig. 3b and 
Fig. 3c, vtLich internally threaded part meshes with a 

20 threaded rod 196. The threaded rod 196 constitutes a drive 
rod, disclosed in detail in Fig. 3c, which is rotated by 
means of a motor 198, which is arranged at one end of the 
threaded drive rod 196, the opposite end of which is jour- 
nalled in a bearing 200. When the threaded rod 196 is 

25 caused to rotate by activation of the electric motor 198, 
the carriage 194 is also caused to move, vhLdb. further 
causes the light-directing assembly 102 to move in a direc- 
tion parallel with the longitudinal axis of the threaded 
5^od 196. A013892 

30 The threaded rod 196 is, as indicated above, rotated by an 
electric motor 198, and joumalled in a bearing 200. An 
apparatus housing 220 is provided with end walls 204 and 
206, respectively, ^ich support the electric motor 198 and 
the bearing 200, respectively, and which apparatus housing 

35 220 is provided with guiding means 208 and 210 extending 
longitudinally parallel to the central axis. The guiding 
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means .208 and 210, are shown here as, and are preferably, 
ball-bearing assemblies. The ball-bearing assemblies 208 
and 210, cooperate with ball-bearing, components of the 
carriage 194 for generating an extremely accurate, and 
5 substantially vibrationless and frictionless motion of the 
carriage 194, and consequently of the light-directing 
assembly 102, relative to the apparatus housing 220. Those 
parts of the apparatus housing 220 (not including the 
carriage 194) in which the ball-bearing assemblies 208 and 
10 210 and part of the threaded drive rod 196 are positioned 
are normally covered by bellows components 212 and 214, 
which are shown partly cut away in Pig. 2a so as to dis- 
' close the above-described ball bearing assemblies and 
fxirther the threaded drive rod 196. 

15 The apparatus housing 220 defines the internal drum wall 
100, also shown in Fig. 1. To ensure a highly rigid ap- 
paratus housing, the apparatus housing 220 is provided 
with protruding fins, one of which is designated by the 
reference numeral 222, and with cavities indicated by dot 

20 lines in Fig. 3a. 

To regulate the temperature and the humidity of the criti- 
cal part of the apparatus, a domain of the apparatus com- 
prising the apparatus housing 220, the light-directing 
assembly 102 and electronic component housings 242, 244, 

25 246 and 248, is encapsulated and air-conditioned by means 
of an air-conditioning system, not fully visible in Fig. 
2a. The encapsulating material is preferably in the form of 
a thermally insulating plate component 224. One such ther- 
mally insulating plate components 224 is shown in Fig. 2a. 

30 A lower housing component 250 of the air-conditioning 
system is shown, including a fan 278, which is connected 
through a return air tube 268 and an injection air tube 270 
to an exhaust hose 258. The principle of the air-condition- 
ing system is further disclosed in Fig. 2b. 
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in Fig. 2b, which illustrates th^ principle of the air 
conditioning system 262 within the housing 250, it is to be 
understood that the encapsulated domain 260 of the appara- 
tus from above the jagged line delimiting the upper part of 
5 the figure extends and down to the plane of the openings of 
the tubes 268 and 270. Air is drawn from the encapsulated 
domain through the exhaust tube 268 by a fan 278, passed 
through a filter 276 and over a cooling surface 280, a 
heating element 282 and a humidifier 284 from which the 

10 air, after conditioning as appropriate, passes into the 

encapsulated domain through the injection air tube 270. The 
conditioning of the air via activation of the cooling 
surface and/or the heating element and/or the humidifier is 
controlled in response to measurements of the temperature 

15 and humidity of the air by means of sensing means 286 in 
the return air and sensing means 288 in the air to be 
injected by a controller wma 290. The cooling surface 280 
is cooled by a cooling medium (such as freon or the like) 
which is subjected to compression/expansion cooling, con- 

20 densation of the cooling medium taking place in a condenser 
272 from which removal of the liberated heat is aided by 
the operation of a fan 274 drawing air 264 into the system 
as shown by an arrow and passing air 266 over the condenser 
272 as shown by an arrow. The cooling medium is compressed 

25 by means of a con?)ressor 292. The cooling surface f norther 
serves to condense water from the air to be conditioned 
when the humidity of this air is too high. This condensed 
water may be removed by a drain (not shown) and subsequent- 
ly be discharged from the air-conditioning system for 

30 example by evaporation employing heat absorbed by the 
cooling medium used to cool the cooling surface 280. 

AS indicated above, the light-directing assembly 102 is 
moved from a position shown in Fig. 2a, this position ^ 
constituting a first, extreme position, to an alternative g 
35 extreme position in ^ich the element-rotating motor 178 of 5 
the section 102b is arranged adjacent to the end wall 
component 224 , the purpose of which will be evident from 
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the description below. The motion of the light-directing 
assembly 102 it, indicated by a dual arrow, while the rota- 
tion of the optical prismatic element 170 (shown in Fig. 1) 
supported by and mounted within the (supporting component 
5 172 is indicated by an arrow. As will be readily under- 
stood, the light-directing assembly 102 is movable in 
directions towards and away from the thermally insulating 
plate component 244 along the longitudinal axis of the 
internal drvm wall 100. 

10 Adjacent to the thermally insulating plate component 244, 
the laser 104 is shown together with the fiber-optical 
input coupler 116 and the optical fiber 122. Below the 
laser 104, a power supply unit 240 is shown, and below the 
trough-shaped apparatus housing 220, four housings 242, 

15 244, 246 and 248 are shown, these housings including se- 
parate electronic sections of the internal drum laser image 
setter; these electronic sections will be described in 
greater detail below with reference to Pigs. 4-8. 

The support bracket 192 is rigidly connected to a guide 
20 component 193, which constitutes a component of a partly 
circular cylindrical configuration having an outer cylin- 
drical wall which is almost congruent with the internal 
drum wall 100, but which however, allows a photographic 
film or a photographic plate to be arranged between the 
25 outer cylindrical wall of the guide coa?)onent 193 and the 
internal drum wall 100. The guide component 193 consequent- 
ly serves the purpose of guiding the photographic film so 
as to maintain the photographic film or at least that part 
of the photographic film which is to be exposed to the 
30 light beam directed from the rotating prismatic element 170 
(shown in Fig. 1) in a predetermined position and in a 
predetermined distance from the longitudinal axis of the 
internal drum of the internal drum laser image setter. 



35 



A part of the apparatus housing 220 supporting the carriage 
194 is shown in Fig. 3b. As evident from Fig. 2a, the 
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support bracket 192 is fixed to the carriage 194, and the 
light-directing asseably housing 182 is fixed to the sup- 
port bracket 192. The carriage 194 is provided with a 
recirculating planetary roller 207 meshing with the 
5 threaded rod 196. Guiding means 208 and 210 constituted by 
ball bearing elements support the carriage 194 in a stati- 
cally determined manner, in that the upper bearing element 
210 supports the carriage in a two-plane manner, while the 
lower bearing element 208 supports the carriage in a one- 

10 plane manner. A longitudinally arranged series of magnets 
209 contribute to securing the carriage 194 to the appara- 
tus housing 220. The magnetic force and the angle at which 
the magnets are arranged are preferably adapted to minimize 
the moment on the threaded rod 196 deriving from frictional 

15 forces in the bearing elements 208 and 210. At the sane 
time, the arrangement and stx^gth of the magnets are 
preferably adapted to compensate for or counteract an added 
moment along the part of the carriage 194 whore the light- 
directing assembly 102 is arranged. The combination of the 

20 bearing elements 208 and 210 and the magnets 209 constitut- 
ing the statically determined support of the carriage 194 
results in a more stable and accurate guiding of the car- 
riage than if the carriage had been supported by two two- 
plane bearing elements; at the same time, this support 

25 system puts less critical demands on the precision of the 
construction and thus results in a cheaper attainment of a 
higher accuracy. The preloading provided by the magnets 
makes the construction less susceptible to vibration or 
mechanical shock, without interfering with the intended 

30 support of the carriage in a statically determined manner. 

In Fig. 3c the motion means of the laser image setter is 
shown. The motor 198 traverses the wall element 204 of the 
apparatus housing 220 and is fixed to the apparatus housing 
220 via a motor flange 195 which in turn is attached to the 
35 apparatus housing 220 by means of screws 191, the motor 198 
being provided with a viscous muffler 197 to minimize the 
vibrations of the motor. A bellows component 212, with one 
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end fixed to the wall element 204 and cr other fixed to the 
carriage 194 covers the guiding aeans 208 and 210, shown in 
Fig. 3b. 

The threaded rod 196 meshing with an internally threaded 
5 part of the carriage, in the present embodiment shown as a 
recirculating planetary roller 207, is journalled in bear- 
ings 192 in the motor flange 195 and is rigidly connected 
to the output shaft of the motor 198 through a clutch 199, 
such that activation of the motor 198, and thereby rotation 
10 of the output shaft of the motor, makes the carriage 194 
move. 

A photographic film guiding system and the overall opera- 
tion of photographic film guiding components of the inter- 
nal drum laser image setter will now be described with 

15 reference to Figs. 2a and 3a. The photographic film to be 
exposed by a modulated light beam generated by one of the 
lasers 104, 106 or 108 and modulated by one of the acousto- 
optical modulators 110, 112 or 114 (shown in Fig. 1) , 
respectively, is supplied from a photographic film cassette 

20 300 shown in the upper right-hand parts of Figs. 2a and 3a. 
The photographic film cassette 300 is divided into three 
compartments 302, 304 and 306, these compartments being 
defined by three partition walls 308, 310 and 312, which 
constitute an integral component made preferably from an 

25 extruded aluminium profile cut to a predetermined length 
corresponding to the length of the photographic film cas- 
sette 300. In each of the compartments 302, 304 and 306, a 
respective photographic film is arranged. Thus, a photo- 
graphic film wound on a photographic film support or core 

30 constituting a photographic film roller and designated in 
its entirety by the reference numeral 314 is mounted within 
the compartment 302. Similarly, photographic film rollers 
316 and 318 are received within the compartments 304 and 
306, respectively. Apart from the partition wall defining 

35 component constituted by the partition walls 308, 310, and 
312, the cassette 300 comprises two end wall components 320 
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and 322 and further thret lid ceyipmients 324, 326 and 328 
^ich are of identical configuration and constitute part of 
circular cylindrical surface. ' 

The lid coii«)onents 324, 326 and 328 may be opened as 
5 illustrated in the uppermost right-hand part of Fig. 3a, 
where dashed lines represent the lid component 326 in an 
opened state, whereby access is obtained to the compartment 
304, e.g. for servicing the photographic film roller 316 in 
the event of the photographic film roller 316 not being 
10 correctly mounted or joumalled within the compartment 304, 
or for replacing an emptied photographic film roller by a 
new or fresh photographic film roller. 

Apart from the above-described components, two rollers are 
provided in each of the compartments 302, 304 and 306. 
15 Thus, a first pair of rollers 330, 332 is provided in the 
con^iartment 302, a second pair of rollers 334, 336 is 
provided in the coii«)artment 304, and a third pair of rol- 
lers 338, 340 is provided in the compartment 306. Each of 
the roller pairs (330, 332), (334, 336) and (338, 340) is 
20 arranged in a longitudinal recess of the lid components 

324, 326 and 328, respectively, in which recess a longitu- 
dinal aperture is provided for allowing the photographic 
film, such as the photographic film of the film roller 314 
mounted within the compartment 302, to be guided through 
25 the rollers 330 and 332 from the compartment 302 to the 
exterior relative to the compartment. As is evident from 
Pig. 3a, the rollers 330, 334 and 338 constitute fixed 
rollers, while the rollers 332, 336 and 340 constitute 
movable rollers, which are acted upon by biassing springs 
30 designated by the reference numerals 342, 344 and 346, 

respectively. The biassing springs 342, 344, 346 are jour- 
- nailed on supporting rods, which are arranged so as to 
firstly cause the respective, biassed roller to be pressed 
against the cooperating fixed roller, i.e. one of the 
rollers 330, 334 and 338, and secondly have the purpose of 
cooperating with a roller 350 (shown in Fig. 2a) of a 



35 
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transport system, which is shown in the central and left- 
hand part of Figs. 2a and 3a, provided the biassed roller 
in question is positioned adjacent to the transport system. 

As will be readily understood, the three-compartment struc- 
5 ture of the photographic film cassette 300 allows that the 
photographic film of the film roller to be removed from a 
first compartment, such as the compartment 302, as will be 
described in greater detail below, while in a second com- 
partment, such as the compartment 304, a fresh photographic 

10 film roller is substituted for an emptied photographic film 
core, and while in the third compartment, such as the 
compartment 306, a photographic film roller is ready to be 
used for removal of the photographic film through the gap 
defined between the rollers of that particular compartment 

15 after the photographic film roller has been shifted to a 
position corresponding to the position of the compartment 
302 as presently shown in Fig. 3a, so that the photographic 
film may be drawn from the compartment in question. 

It is to be realised that in this situation the biassed 
20 rollers, such as the roller 340 of the con^artment 306, are 
not cooperating with the roller 350 of the transport sys- 
tem, but are firmly pressing the leading end photographic 
film end of the photographic film mounted within the com- 
pzurtment in question against the respective fixed roller in 
25 order to prevent the photographic film from inadvertently 
issuing from the compartment 306 whilst it is in a position 
other than the position (shown in Fig. 3a) in which the 
photographic film 314 is arranged, i.e. whilst in a posi- 
tion different from the position in which the compartment 
30 and the photographic film in question are arranged adjacent 
to and cooperating with the transport system of the inter- 
nal dmm laser image setter. . 



35 



The shifting of the photographic film cassette 300 from the 
position shown in Fig. 3a to a position in which the photo- 
graphic film roller 318 is shifted to the position in which 
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the photographic film roller 314 iff prer-^Jit,ly Rrrangsd is 
accomplished by means of an electric motor 352, vhicli 
cooperates with a drive pulley 354 through a crank drive 
356, the drive pulley 354 cooperating with a pulley 358 by 
5 means of a belt 360, the pulley 358 being rigidly connected 
to the end vail component 320 of the film cassette 300. The 
photographic film is removed from the compartment 302 as 
the roller 350, which is a drive roller, is caused to 
rotate by an electric motor 362, which is provided with an 
10 output shaft 364, on %^ich a drive pulley 366 is arranged. 
The drive pulley 366 cooperates with the pulley 368 which 
is rigidly connected to the roller 350, the pulley 368 
being driven by the drive pulley 366 by means of a belt 
370. 

15 The photographic film drawn from the photographic film 
roller 314 in the compartment 302 is guided through two 
cooperating rollers 372 and 374 and further guided into a 
narrow annular space, designated by the reference numeral 
376, defined between the outer periphery of the guide 

20 component 193 and the internal drum wall 100. The photo- 
graphic film is advanced within the gap or space 376 until 
the leading end of the photographic film drawn from the 
photographic film roller 314 is in a position adjacent to 
the supporting bracket 192. 

25 The positioning of the photographic film within the annular 
gap or space 376 is detected by means of optical and photo- 
electrical sensors (not shown in Fig. 3a) generating con- 
trol signals which are processed by the central control 
processor or control system of the internal drum laser 

30 image setter for determining that correct photographic 
film loading has taken place. 

A 013900 

After correct photographic film loading has been esta- 
blished, the photographic film foil received within the 
gap or space 376 is preferably fixed by means of locking 
35 tools, which are shown in Figs. 2a and 3a and are desig- 
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nated by the referenc* nuaerals 382, 384, 386 and 388, and 
is secured with vacuua means (not 8ho%m In the drawing) to 
the. internal drum wall 100. Such locking tools, when pro- 
vided, suitably comprise a drive motor (not clearly shown) 
5 and a punching plunger (not shown) which is punched through 
the photographic film foil to form locking holes and kept 
in an extended or active position in which the photographic 
film foil is fixed by the punching plungers. The piinching 
of locking holes through the photographic film foil serves 

10 an additional purpose, viz. the purpose of defining regi- 
stering holes, since the photographic foil may constitute a 
single colour photographic film which is later converted to 
a single colour printing mask, such as a printing mask of a 
YMCB colour printing system. As each of the four YMCB 

15 photographic films which are later converted to printing 
masks is provided with punched holes in the above maimer 
the individual photographic film foils and the individual 
printing masks are thus provided with registering holes 
which may assist in correctly aligning the printing masks. 

20 A section of photographic film foil loaded in the above 
manner is cut loose from the photographic film drawn from 
the roll of film om the roller 314 belt by means of a 
cutting tool, which comprises a stationary cutting knife 
390 and a movable cutting wheel 392. The movable cutting 

25 wheel 392 is supported in a substantially U-shaped support 
structure 394 which is mounted on a threaded shaft 396 and 
is provided with an internal thread cooperating with the 
external thread of the threaded shaft 396, the supporting 
structure 394 being advanced along the stationary cutting 

30 knife 390 as the threaded shaft 396 is caused to rotate by 
an electric motor 398, thereby causing cutting of the 
photographic film. A 013901 

After the section of photographic film has been cut loose 
from the roll of photographic film, the trailing end i.e. 
35 the cut-off end of the section of photographic film foil 
rests on the upper outer surface of a total of eight tran- 
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sport belts 400 which extend from a drive rollfer 402 to the 
above-described roller 374, The outer end of the drive 
roller 402 is provided with a pulley 406 which is driven by 
a drive pulley 408 of an output shaft 404 of aii electric 
5 motor 410 by means of a belt 412. Apart from the eight 
transport belts 400, an additional set of eight transport 
belts 420 constitutes idler transport belts which are 
mounted on two idler rollers 422 and 424. 

Upon causing the belts 400 to rotate in an anti-clockwise 

10 direction, the trailing end of the section of photographic 
film foil (which has, of course, been released from the 
punchers or the like of any locking tools such as locking 
tools 382, 384, 386 and 388) is frictionally engaged by the 
uppermost surface of the drive belts 400, and the section 

15 of film is thus caused to move along the upper side surface 
of the drive belts 400 and into a narrow space defined 
between the upper side surface of the belts 400 and a lower 
side surface of the idler belts 420. The section of the 
film is discharged from the internal drum laser image 

20 setter (as indicated by an arrow 430 in Fig. 3a) to a 

photographic film receiving cassette 432, which is prefer- 
ably of a design disclosed in Applicant's pending Danish 
patent application No. 1057/90, to which reference is made. 
The photographic film receiving cassette 432 includes a 

25 motor (not shown) controlled by .the control circuitry of 
the internal drum laser image setter for winding the sec- 
tion of photographic film foil supplied to the cassette 
from the internal drum laser image setter. 

The internal drum laser image setter shown in the drawings 
30 preferably fulfils or conforms to the following require- 
ments or specifications: 

Recording format 

Max.: horizontal x vertical 

35 Horizontal; Aroiind drum 



26.0 X 20.0 inches or 
660 X 508 mm 
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Photographio aatsrial foxaat 

Max.: 26*2 X 20.9 Inches or 
665 X 550 mxB 

Min.: 5.9 x 9.8 inches or 
5 150 X 250 nm 

Addressebility 

1. 50 dpnm -* 1270 dpi 

2. 100 dpnm <- 2540 dpi 

Recording spot sise on f ila 

10 13 fim at 100 dpnm 

26 at 50 dpaiBi 



Air-oonditioning teleranoes 
Temperature: 
Relative humidity: 

15 Register system 

Customer-specified register along the horizontal 
sides of the photographic material 



22'C ± 2*C 
44% ± 3% RH 



Photographlo material 

Infrared (IR 780 nm) and blue Argon ion (Argon ion 
20 488 nm) sensitive material on polyester base or 

paper base. 

ThicJcness (TH) : O.IO mm (polyester), 

0.18 mm (paper) 

Photographic material transport 

25 Roll to sheet. 

possibility of on-line tremsfer to film processor. 



Recording resolution = Addressability 

50 dpmm 
100 dpmm 
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Rseoxding sp««d 

244 in^/min. at 50 dpmm 

1572 can^/jiiji. at 50 dpnai 

122 in^/min. at 100 dpam 

5 786 can^/min. at 100 dpaua 

Lasers and fibers 

Argon ion laser with a wavelength at 488 nm (Sie- 
mens 789 LGR) . 

Properties of fiber (YORK SM 450 nn) used together 
10 with the argon ion laser: 

Numeric aperture: 0.12 
Length: 3.5 m 
Diameter of core: 2 fin 
Cut-off wavelength: 750 nm 

15 Diode laser (Sharp LTO 26 MDO) 

Properties of fiber used together with the diode 
laser: Numeric aperture: 0.13 

Length: 3.5 m 

Cut-off wavelength: 741 nm • 
20 Node field diameter: 5,4 

In Fig. 4, a block diagrammatical view of the electronic 
circuitry of the internal drum laser image setter is shown, 
the electronic circuitry being included within a dotted 

25 line block 500. The block 500 includes an input/ output 
block 505 which communicates through an optical fiber 
communication link with a VSB TAXI module 502 (VSB: 32ffi 
subsystem BUS ) , (TAXI: Transparent Asynchronous X-mitter 
receiver Interface module). The VSB TAXI module 502 further 

30 communicates with a RIP module 504 (RIP: raster image pro- 
cessor) through a transmission line 503. The RIP module 504 
transmits one scan line at a time to the VSB TAXI module 
502 and awaits an "acknowledgement" from the laser image 
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setter hv^fore transmitting the next scan line. Each scan 
line consists of a maxiauiB of 16384 bytes (4000 H) for 26.0 
inch film and 5 fim resolution. 

The fiber optical communication line between the VSB TAXI 
module 502 and the input/output block 505 is illustrated by 
two broken-line arrows 507 and 511 illustrating the trans- 
mission from the VSB TAXI module 502 to the laser image 
setter 500 and from the laser image setter 500 to the VSB 
TAXI module 502, respectively. The fiber optical communica* 
tion line between the VSB TAXI module 502 and the input/- 
output block 505 is preferably a 100 Mbit/ sec, ANSI X 3T9.5 
asynchronous optical fiber link communication. 

The input /output block 505 includes a BIT BUS TAXI module 
513 including a receiver 508 and a transmitter 512 for 
communicating with a transmitter 506 and a receiver 510, 
respectively, of the VSB TAXI module 502 and a block 509 
constituting a pixel generator module. Centrally, the BIT 
BUS TAXI module 513 includes a CPU 514 (CPU: central pro- 
cessing unit) of the block 509. Apart from the BIT BUS 
TAXI module 513, the input/output block 505 includes elec- 
tronic circuitry included within the dotted-line block 
509. The BIT BUS TAXI module 513 communicates with a FIFO 
module 515 (FIFO: First In First Out) , the FIFO module 515 
fxxrther communicating with an output port 516 which sup- 
plies an output signal at a laser output terminal 526 to 
the laser of the internal drum laser image setter (the 
laser not being shown in Fig. 4 but being described in 
greater detail above with reference to Figs. 1, 2a and 3a). 
The block 509 of the pixel generator module of the input/- 
output block 505 of the internal drum laser image setter 
further includes a CPU 518 which controls the overall 
operation of the block 505, and which communicates with the 
CPU 514 of the BIT BUS TAXI module 513 and further with 
three controllers 550, 552 and 554, through a control 
communication or data bus line 548. The latter controllers 
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are to b« described in greater detail below with reference 
to Pig. 8. 

The CPU 518 also controls a CPU 524 of a motor control 
module 522 of the block 509 of the input/output block 505, 
5 the motor control module 522 also communicating with the 
FIFO module 515 and further with a PLL circuit 520 (PLL: 
Phase Locked Loop) . The motor control module 522 also 
communicates with a plurality of terminals 528, 530, 532, 
534 and 536 which constitute terminals for connection to an 

10 end stop detector, a rotatable shaft controller, an en- 
coder, a step motor controller and a spindle feedback 
detector, respectively. It is to be realised that the motor 
control module 522 constitutes a central component of the 
laser image setter; however, it is a component which is 

15 well-known within the art of controlling image setters such 
as internal drum image setters, and such a motor control 
module has previously been implemented in alternative laser 
image setters supplied by the company Purup Electronics 
A/S. 

20 During the exposure of the photographic film foil received 
within the internal drum of the internal drum laser image 
setter, the following functions are controlled by the 
electronics: 

a. Transmission of bit map data from RIP module 504 to 
25 the laser 104, 106 and/or 108. 

b. synchronization of bit map data with the rotation 
of the optical prismatic element 170 of the light- 

V directing assembly 102. 

c. Control of light-directing assembly 102. 

30 d. control of linear actuation or motion of light- 

directing assembly 102. 
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modules are used: 

a. VSB TAXI module 502 

b. BIT BUS TAXI module 513 

c. Pixel generator module 509 

5 Raster image prooessor (RIP) 50<l 

Type: VME module with VSB interface. 

Complies with VSB revision C specifications. 

CPU: Motorola 88000 family. 

Pixel generator module 509 preforms four main functions: 

10 a. conversion of parallel bit map data from BIT BUS TAXI 
module 513 to laser serial data. 
.. b. synchronization of data with rotatable shaft and linear 
actuation. 

c. control of the light-directing assembly 102. 
15 d. Control of linear actuation or motion of the light- 
directing assembly 102. 

The laser image setter is, in its overall operation, exter- 
nally controllable from a PC 540 (PC: Personal Computer) 
including a screen 542, a CPU 544, a keyboard 546 and a 

20 mouse (not shown in the drawing) , the CPU 544 being con- 
nected to the above-described control communication line or 
data bus 548, with which the CPU 518 of the input/output 
block 505 also communicates. The PC 540 is preferably an 
IBM-compatible AT PC which is interfaced with the laser 

25 image setter in accordance with the DIDE PC Master/Node 
Processor Board P/N 52749-400, 375 Wand standard. The 
controllers 550, 552 and 554 mentioned above constitute a 
first, a second and a third scanner controller, respective- 
ly, for controlling the various mechanical and optical 

30 components discussed above. Thus, the first and second 
scanner controller 550 and 552, respectively, basically 
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con'erol fJ.lu transport, i.e. the loading, locking and 
cutting of the fila, since the first and the second scanner 
controller 550 and 552 control the locking tools 556, a 
loader 564 and a cutting motor 566 and receive control 
5 signals through a film loading detector 562 and a cutter 
detector 568. The third scanner controller 554 basically 
controls the laser or lasers 558, the motors of the cas- 
sette or magazine 300 and the motors of the cassette 432 
and further controls the operation of the laser image 
10 setter by mesms of temperature detectors 560. 

It is to be realised that the electronic circuitry con- 
figuration shown in Fig. 4 is a presently preferred embodi- 
ment of the electronic circuitry implemented for controll- 
ing the operation of the laser image setter. However, 
15 numerous alternative embodiments and implementations of the 
electronic circuitry may be employed in accordance with the 
basic concept and teachings of the present invention. 

In Fig. 5, a detailed diagrammatical view of the VSB TAXI 
module 502 is shown, the module 502 basically comprising a 

20 transmitter part and a receiver part included in the upper 
part and the lower part, respectively, of Fig. 5. For 
communicating with the transmission line 503 , the VSB TAXI 
module 502 includes a VSB interface 580. The data received 
from the transmission line 503 from the RIP module 504 are 

25 transmitted from the VSB interface 580 to a FIFO module 

582, and further transmitted to a parity generator or check 
module 586 and further to a TAXI transmitter 598 from which 
the data are output to the data transmitter 506 described 
above. 

30 The transmission part of the VSB TAXI module 502 also 
includes a transmitter controller 588 which communicates 
with the VSB interface 580, the FIFO module 582 and the 
TAXI transmitter 598. The transmission part of the VSB TAXI 
module 502 also includes a retransmission controller 584 

35 and a command logic controller 590. A 013908 
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The receiver part of the VSB TAXI module 502 includes a 
FIFO module 594 corresponding to the FIFO module 582 dis- 
cussed above, and e coaoa&nd logic controller 592 corre- 
sponding to the command logic controller 590 discussed 
5 above and communicating with the retransmission controller 
584 of the transmission part of the VSB TAXI module 502. 

The receiver part of the VSB TAXI module 502 also includes 
a receiver controller 596 corresponding to the transmission 
controller 588 discussed above, a parity check module 600 

10 corresponding to the parity check module 586 discussed 

above, and a TAXI receiver 602 which receives data from the 
receiver 510 described above. The VSB TAXI module 502 
further includes a test loop back block 604 communicating 
with the VSB interface 580, the TAXI transmitter 598 and 

15 the TAXI receiver 602. 

The VSB TAXI module 502 conforms to the following require- 



ments : 



Optical transmission speed: 
Data rate: 
20 Oscillator: 



100 Mbit/s 
80 Mbit/s 

Frequency: 8.900 MHz 
Resonemce: parallel mode 
Tolerance: better than 
0.1% 



Optional when changing 
25 crystal osc. FIFO's, etc.: 



Oscillator frequency: 



Optional transmission speed: 



40 Mbit/s £ Speed ^ 125 
Mbit/s 

4 MHz S t ^ 12.5 MHz 



30 



Data /command: 



9 bit data 
3 bit command 
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TransBlttar 

FIFO size: 

Output to parity gen. : 
Retrzmsmit: 



1 scan line - 4 k x 32 
bit 

4x8 bit multiplexed 
with MSB first 
FIFO has a retransmis- 
sion function 



Receiver 

FIFO size: 256 x 8 bit 

Transmitter 

Parity generated during transmission. 

Parity: ®ven 
Data width: 9 bit 



Receiver 

15 Parity check at receiver. 

Parity: 
Data width: 



even 
9 bit 



Transmitter 

When a HACK (Not Acknowledge) is received from the laser 
20 image setter, the VSB TAXI module 502 retransmits the 

transmission. Retransmission is controlled by hardware by 
using the retransmission facility on the FIFO. For each 
retransmission a counter is updated. The counter can be 
read and reset from the RIP module 504. Apart from reading 
25 the counter, the RIP module 504 does not take further part 
in the retramsmission. 

When a TAXI START command is transmitted, the VSB TAXI 
module 502 receives either an ACKS (Acknowledge) or a NACK. 
This is controlled by the hardware. The RIP module 504 does 
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not take part in it. When ACKS is received, data are trans- 
mitted until the FIFO is empty. 

When a TAXI END command is transmitted, the VSB TAXI module 
502 receives either an ACRE (Acknowledge) or a HACK. This 
5 is controlled by hardware as well as software. By kCKE an 
interrupt is generated and transmitted to the RIP module 
504, indicating that the transmission has been transmitted 
successfully. 

Receiver 

10 The module checks the communication for the following 
errors: 

1. violation on data and command 

2 . Parity errors 

The two error types are checked by hardware and by soft- 
15 ware. Check sum errors can be checked by software. 

For all three error types, the module generates a NACK (Not 
Acknowledge) . HACK is always generated by software. 

The fiber optical communication line 507/511 between the 
VSB TAXI module 502 and the BIT BUS TAXI module 513 fulfils 
20 the following requirements: 

Transaitter and receiver 

Optional transmission speed: Normal: 100 Hbit/s 



Encoding: 
25 Wavelength: 

Bit Error Rate: 



Optional: 125 Mbit/s 
ANSI X3T9.5 (FDDI) 
1305 nm < Ac < 1380 nm 



In Fig. 6, a. detailed block diagrammatical view of the BIT 
BUS TAXI module 513 shown in Fig. 4 is disclosed. The BIT 
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BUS TAXI nodule 513 comprises a loop back selector 606 
connected to the receiver 508 and the transmitter 512 also 
shown in Pig. 4 and icurther interfacing the receiver 508 
and the transmitter 512 relative to a TAXI receiver 608 
5 and a TAXI transmitter 612. Like the VSB TAXI module 502 
described above with reference to Pig. 5, the BIT BUS TAXI 
module 513 disclosed in Fig. 6 comprises a receiver and a 
transmitter part shown in the upper and the lower parts, 
respectively, of Pig. 6. Thus, the receiver part further 
10 comprises a parity check block 614 which is connected to 
the TAXI receiver 608 and further to a buffer 618. The 
buffer 618 is connected to a port 616 and further to a dual 
FIFO block 624, which communicates with a port 626 and is 
connected to a program data bus 630. 

15 centrally within the BIT BUS TAXI module 513 there is 
provided a FIFO read/write controller 625 which communi- 
cates with the above-described TAXI receiver 608, the FIFO 
block 624, the TAXI transmitter 612 of the transmitter part 
of the BIT BUS TAXI module 513 and further a BIT BUS block 

20 628 including an internal controller or a CPU, an error 
counter and a watchdog of the transmitter part of the BIT 
BUS TAXI module 513. The FIFO read/write controller 625 is 
further connected to three program controller terminals 
632, 634 and 636. The BIT BUS block 628 is connected to a 

25 program terminal 638 and further connected to the BIT BUS 
548 discussed above with reference to Fig. 4. The transmit- 
ter part of the BIT BUS TAXI module 513 shown in the lower 
part of Fig. 6 further includes a parity generator 620 and 
a port 622, the port 622 being interfaced with and com- 

30 municating with the port 616 of the receiver part (shown in 
the upper part of Fig. 6) of the BIT BUS TAXI module 513. 
The port 622 is connected to the parity generator 620, 
which is also connected to and communicates with the BIT 
BUS block 628. The BIT BUS TAXI module 513 fulfils the 

35 following requirements: 
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Optical transmission speed: 

Data rate: 

Oscillator: 



100 Mbit/s . 

80 Mbit/s 
Frequency: 8.900 MHz 
Resonemce: Parallel node 
Tolerance: better than 
0,1% 



Optional when changing 
crystal osc, FIFO^s, etc, 



10 Transmission speed: 



Crystal frequency: 



40 Hbit/s s Speed is 125 
Mbit/s 

4 MHz S f S 12.5 MHz 



Data /command: 



9 bit data 
3 bit command 



15 Keoeiver 

The module checks the communication for the following 
errors: 



1. 

2. 

20 2. 
4. 



Violation on command 
Violation on data 
Peurity ezxors 
FIFO overrun 



For violation on data and parity error the module must 
generate a NACK (Not Acknowledge) when errors occur. Every 
time a violation on data or parity error is registered, a 
25 16 bit counter is incremented (one for each error type) . In 
this way it is possible to read the number of transmission 
errors from the CPU. This feature is only legal for data 
rate up to 80 Mbit. The counter can also be reset from the 
CPU. 
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Transmitter 

When a NACK is received from the work station, the CPU must 
retransmit the data. Retransmission is controlled by soft- 
waure. 

5 The FZ70 624 

Consists of 2 separate FIFO's. Transmissions are read into 
the two FIFO's alternately. 

FIFO: 2 * 16 k * 8 

controlled by the READ/WRITE Logic unit 625 and the BIT BUS 
10 block 628 including the CPU and the watchdog. 

The CPU of the block 628 can read data into as well as data 
from the FIFO. 

Parity cheek 

Parity check on transmit as well as receiving channel. 



15 Parity: 



even 



READ/miTB Logic 

controls the data flow from the TAXI module 513 to the 
pixel generator 509 by means of TAXI commands. The CPU of 
the block 628 acts only as a monitor. 



20 CPU 
CPU: 
RAM: 



8044 BIT BUS Enhanced 
Micro Controller 
2 * 32 k * 8 or 
1 * 128 k * 8 



25 Selected by strapping. 
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Monitoring 

The BIT BUS CPU has the superior control of the laodule. The 
CPU has the following functions: 

Control of the BIT BUS comnunication 
Control of TAXI comnands 
Transfer of film data via the BIT BUS 
Monitoring of bit map tramsfer 
Built-in self test 

In Fig. 7, a detailed diagrammatical view of the block 509 
10 constituting a pixel generator module shown in Fig. 4 is 
disclosed. 

The block 509 includes a driver 642 commxinicating with the 
BIT BUS 548 and a Pixel data input 644, the data bus 548 
and the Pixel data input 644 being connected to a first CPU 

15 or a BIT BUS CPU 646 and a first port 654, respectively. 
The first CPU or BIT BUS CPU 646 is preferably implemented 
as a 8044 microprocessor. The block 509 is further provided 
with three WRITE control terminals 648, 650 and 652, which 
are connected to a second port 656. The block 509 includes 

20 an internal data bus 661 which communicates with the above 
mentioned first BIT BUS CPU 646, fiarther a third port 658, 
a fourth port 660, a fifth port 664, a sixth port 676 and a 
seventh port 680, and still further a laser controller 690. 
The third port 658 is connected to the first port 654 and 

25 further to a FIFO 662, which is provided centrally within 
the block 509. The fourth port 660 and the second port 656 
are connected to a first write control block 666; the is 
further connected to a second write control block 668, the 
first write control block 666 is also connected to a first 

30 read control block 670, which is connected to the FIFO 662 
and also connected to a second read control block 672. The 
output of the FIFO block 662 is connected to a SHIFT regi- 
ster 674, which is also connected to the sixth port 676, 



1. 
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the first read control block 670, and also to a rotatable- 
shaft controller 692 which also conmunicates with the laser 
controller 690 through a data bus and with a step-motor 
controller 696 through a data bus. The step-motor control- 
5 ler 696 further communicates with a Pixel controller 682 
which is interfaced between a synchronising generator 678 
and the laser controller 690, the synchronising generator 
698 being connected to the output of the shift register 674 
and also communicating with the first READ control block 

10 670. The first WRITE control block 666 and the first READ 
control block 670 also communicate with a linear movement 
controller 684, which is interfaced to the first CPU 646 
through a seventh port 686. The linear movement controller 
684 is interfaced with the step-motor 696 through a data 

15 selector 688, which is further interfaced with the first 
CPU 646 through a second CPU 694. The laser controller 690, 
the rotatable-shaft controller 692 and the step-motor con- 
troller 696 generate control signals to the laser, the 
light-directing assembly and the step motor, respectively, 

20 described above, and also receive control data and signals 
from appropriate detectors, such as encoders, optical 
detectors, proximity detectors, etc., through inputs and 
outputs, respectively. The block 509 or pixel generator 
shown in Fig. 7 fulfils the following requirements: 

25 7X70 662 

Bit map data from the BIT BUS TAXI module 513 are read into 
the FIFO 662. 

Size: 1 scan line « 16 K x 8 

speed: * Mbyte/s 

30 While one scan line is clocked into the laser, another scan 
line must be read in order to avoid an exposure interrup- 
tion. A 013916 



Full and Empty flags can be read from the BIT BUS CPU 
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Shift r^gistM: 674 

Bit map data from the FIFO 662 are transformed into serial 
form by means of a pixel clock (PCLK) • MSB (Most Signi- 
ficant Bit) (Data 7) is clocked first. 

5 Serial signals are controlled by the BIT BUS CPU 646, 

Pixel control 

a. Serial data are synchronized completely with PCLK 

by the synchronizing generator 678 which includes a 
flip-flop. 

10 b. Positive or negative film. Signals are transmitted 

via an XOR (Xclusive OR) gate. Controlled by the 
BIT BUS CPU 646. 
c. On/off control of the laser 104, 106 and/or 108 by 

means of the BIT BUS CPU 646. 

15 d. Default data control. 

WRITS OQlltrol 

Controls reading of bit map data Into the FIFO 662. For 
every byte written into the FIFO 662, WRITE COUNT adds 1. 

READ Gontrol 

20 Controls the superior synchronization of the pixel gene- 
rator 509* 

All synchronizing signals are generated from 5 signals. 

input 1. Pixel clock (PCLK) 

2. Logic zero pulse 

25 3. Terminal count 

4 . Ready 

5. RUN/ STOP 
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output 1. FIFO-KD 

2. Shift register - load 

signal description 

1. input 

5 1. 



2. 



10 3. 



4. 



15 



20 



25 



30 



5. 



output 



PCLK. Generated by PLL from a spinner encoder. 
Frequency: 32 MHz. 

zero pulse. Generated by offset counter, l pulse 
per spinner revolution - 1 pulse per scan line. 
Frequency: 200 Hz. 

Terminal count. Generated by read counter. Signals 
when there are no more bytes in the scan line. 
Ready. Request from write control to start a new 
scan line. 

RUN/STOP. FIFO-RD and shift register load are not 
generated when RUN/STOP signals stop. 



1 FIFO-RD. Request to FIFO to read a byte. 

2! Shift register load. Request to shift register to 

read a byte from FIFO to shift register. 

in Fig. 8, a block diagrammatical view of the first scanner 
controller 550 is shown. It is to be realised that the 
second and third scanner controllers 552 and 554 also shown 
in Fig. 4 are of a structure identical to the structure of 
the first scanner controller 550 disclosed in greater 
detail in Fig. 8. Thus, the first scanner controller 550 
includes a BIT BUS interface 700 for interfacing with the 
control communication link 548 from the PC 540, the BIT 
BUS interface 700 interfacing the external BIT BUS or 
control communication line 548 with a CPU 702 of the con- 
troller 550. The internal CPU 702 of the scanner controller 
550 is preferably implemented by a 8044 enhanced micro 
controller and is connected to an internal data bus 710, to 
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which a watchdog 704, an interrupt block 706, an ID re- 
gister 708, a safety circuit 712, a RAM memory 714 (RAM: 
Random Access Memory), an AD converter (AD: Analog Digital) 
736, an input port 738 and an output port 716 are also 
5 connected. The RAM memory 714 includes the downloaded 
program of the CPU 702, the program being downloaded from 
the PC 540 shown in Fig, 4 and also includes the data. The 
ID register 708 is readable by the CPU 702 and includes 
codes stating the status of the controller, i.e. defines 

10 operation of the controller as a first, second or third 
controller for controlling the various elements, block and 
components discussed above with reference to Fig. 4. The 
output port 716 is connected to toxxr drivers 718, 720, 722 
and 724 constituting an ultrasonic driver, a step-motor 

15 driver, a DC motor driver and a DC driver, respectively. 
The outputs of the drivers 718, 720, 722 and 724 are con- 
nected to inputs of gates 726, 728, 730 and 732, respec- 
tively, the gates 726-732 being connected to inputs of a 
multiplexer 734 which also receives input signals from a 

20 filter block 744, and a filter and amplifier block 742 the 
block 742 receives a multiplexed signal from a multiplexer 
746, which ftirther receives input signals from the gate 
726, the filter block 744 and from an external source. The 
multiplexer 734 is connected to the bus 710 through the 

25 above mentioned AD converter 736. The scanner controller 
550 also includes an internal power supply block 748 for 
supplying electrical power to the electronic circuitry of 
the controller. 

The scanner' controllers 550, 552 and 554 fulfil the follow- 
30 ing requirements: 

CPU 702 

For monitoring the process on the module, the processor 702 
in the form a 8044 microprocessor is used. The process is 
controlled by means of programs downloaded from the PC 
35 540. 
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The CPU 702 is connected in mode with external code and 
data memory, which is also physically placed in the same 
memory. 

The ports are accessed by memory map. 
5 CPU: 8044 Enhanced Micro Controller. 

Memory 714 

The scanner controllers 550, 552 and 554 are equipped with 
exclusively RAM. The RAM contains both the downloaded 
program code and data. The following two types of RAM are 
10 selectaible: 

2 X 32 k * 8 

1 X 128 k * 8 

2 X 32 k * 8 



The RAM is a static type. 
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CLAIMS 

1. An apparatus for exposing a film or plate comprising a 
light-sensitive material to a light beam, comprising: 

an apparatus housing having an elongated cavity 
5 defining an inner support for supporting the film 

or plate in such a manner that the supported film 
or plate constitutes at leaist a part of a substan- 
tially circularly-cylindrical surface defining a 
central axis, 

10 laser means for generating the light beeun, 

a light-directing assembly comprising a light- 
directing assembly housing, a laser light-emitter 
emitting laser light generated by the laser means, 

15 a rotatable optically reflecting element and an 

element-rotating motor, the laser light-emitter 
being constituted by the second end of an optical 
fibre means hiaving a first light-receiving end and 
a second light-emitting end, the first light-re- 

20 ceiving end being arranged in juxtaposition to the 

laser meems for receiving the light beam therefrom, 
and the second light-emitting end being arranged in 
and supported by the light-directing assembly 
housing and being in juxtaposition to the rotatable 

25 optically reflecting element at a substantially 

fixed distance therefrom for emitting the light 
beam to the rotatable optically reflecting element, 
the rotatable optically reflecting element being 
arranged relative to the second light-emitting end 

30 of the optical fiber so as to direct the light 

beam emitted to the optically reflecting element to 
the light-sensitive film or plate, the element- 
rotating motor being supported by the light-direct- 
ing assembly housing and having a rotatable output 

35 shaft, the optically reflecting element being 
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connected to the output shaft so as to be rotatably 
driven thereby, and the light-directing assembly 
housing being supported by the apparatus housing 
and being movable relative thereto along the cen- 
5 tral axis, 

motion means for moving the light-directing assemb- 
ly relative to the apparatus housing along the 
central axis, and 

central control means for controlling the laser 
means for switching the laser beam on and off, for 
controlling the operation of the element-rotating 
motor, and for controlling the operation of the 
motion means so as to expose a predetermined area 
of the photographic film by switching on the laser 
beam while the light-directing assembly is in a 
predetermined position relative to the apparatus 
housing and while the rotatable optically reflect- 
ing element is in a predetermined rotational posi- 
20 tion. 

2 An apparatus according to claim 1, in which the inner 
support comprises a support surface for supporting the film 
or plate substantially in conformity with the support 
surface, the support surface constituting at least a part 
of a substantially circular-cylindrical surface defining 
the central axis. 

3. An apparatus according to claim 1 or 2, in which the 
optical fiber means is a single-mode fiber means. 

4. An apparatus according to any of the preceding claims, 
in which the output shaft of the element-rotating motor is 
rotatably journaled in the light-directing assembly by 
means of air guidings. 
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5. An apparatus according to any of the preceding claims, 
in which the a laser means is arranged in the light-direct- 
ing assembly housing. 

6. An apparatus according to any of the preceding claims, 
5 in which the laser means comprises a laser selected from 

argon ion lasers, HeNe lasers, HeCd lasers, frequency- 
doubled Nd:YA6 lasers, and diode lasers, including frequen- 
cy-doubled diode lasers. 

7. An apparatus according to any of claim 1-5, in which the 
10 laser means comprise an inf reared laser. 

8. An apparatus according to any of the preceding claims, 
in which the rotatable optically reflecting element is 
constituted by a rotatable optical prismatic element rigid- 
ly connected to the output shaft of the element-rotating 

15 motor and is rotatable in a rotational motion defining a 
rotational axis coinciding with the central axis, and in 
which the light beam emitted from the laser light-emitter 
is directed to the rotatable optical prismatic element 
along the central axis. 



20 9. An apparatus according to any of the preceding claims, 
further comprising an iris means and a collimator means 
interposed between the laser light-emitter and the rota- 
table optical prismatic element and is supported by the 
light-directing assembly housing. 

25 10. An apparatus according to any of the preceding claims, 
further comprising encoder means connected to the central 
control means and generating an encoder signal representing 
the rotational position of the rotatable optically reflect- 
ing element relative to the central axis. 

30 11. An apparatus according to claim 10, in which the con- 
trol means controls the motion means in accordance with the 
encoder signal. 
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12. An apparatus according to claim 10 or 11, in which the 
encoder means comprises an encoder disc fixed directly on 
the shaft to which the rotatable optically reflecting 
element is fixed. 

13. An apparatus according to any of the preceding claims, 
in which the element-rotating motor and the motion means 
are operated continuously. 

14. An apparatus according to any of the preceding claims, 
in which the light-directing assembly housing is supported 
by the apparatus housing through a carriage which is sup- 
ported by the apparatus housing through guiding means which 
permit the carriage to move parallel to the central axis. 

15. An apparatus according to claim 14, in which the guid- 
ing means comprise two bearing elements extending longi- 
tudinally parallel to the central axis, one of the bearing 
elements supporting the carriage in a two-plane manner, the 
other bearing element supporting the carriage in a one- 
plane manner, the two bearing elements together thus sup- 
porting the carriage in a statically determined manner. 

16. An apparatus according to claim 15 in which the car- 
riage is pulled downwards towards the apparatus housing by 
magnetic attraction forces generated by magnets arranged 
longitudinally in the carriage or in the housing, so as to 
assist the gravity force in securing the carriage to the 
apparatus housing and preload the carriage against the 
apparatus housing to secure permanent contact between the 
carriage and the apparatus housing through the bearing 
elements, maintaining the support of the carriage xn a 
statically determined manner. A 013932 

17 An apparatus according to claim 16, in which the mag- 
nets are arranged longitudinally in the carriage in such a 
manner that the concentration of magnetic forces is higher 
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along a part of the carriage where the light-directing 
assembly is arranged so as to compensate for or counteract 
an added moment along that part. 

18 • An apparatus according to any of claims 15-17, wherein 
5 the bearing elements are selected from ball or roller 

bearing assemblies, sliding guides, and aerostatic bearing 
assemblies. 

19. An apparatus according to any of claims 14-18, wherein 
the motion means comprise a threaded shaft and a drive 

10 motor connected to the threaded shaft for causing the 
threaded shaft to rotate, and wherein the carriage com- 
prises a part having an internal thread meshing with the 
threaded shaft. 

20. An apparatus according to any of the preceding claims 
15 in which a domain thereof comprising the apparatus housing 

and the light-directing assembly is encapsulated, preferab- 
ly with a thermally insulating material, and the encapsu- 
lated domain is air-conditioned by a controllable air-con- 
ditioning system to permit control of temperature and 
20 hvimidity conditions within the domain. 

21. An apparatus according to claim 20, in which the laser 
means is arranged outside the air-conditioned domain, and 
the laser light is directed into the light-directing as- 
sembly by means of the optical fiber means. 

25 22. An apparatus according to any of the preceding claims, 
in which the laser means comprises three lasers, namely a 
red laser, a green laser and a blue laser, and the optical 
fiber means comprises three separate optical fibers con- 
nected to the red laser, the green laser and the blue 

30 laser, respectively. ^^^^^^^ 



23. An apparatus according to claim 22, in which the red 
laser is constituted by a red HeNe laser generating laser 
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light of wavelength about 633 nm, or a red diode laser 
generating laser light of wavelength about 635 nm or of 
about 670 nm; the green laser is constituted by a green 
HeNe laser generating laser light of wavelength about 543.5 
5 nm, a green frequency-doubled Nd:YAG laser generating laser 
light of wavelength about 532 nm, or a green argon ion 
laser generating laser light of wavelength about 514.5 nm, 
and the blue laser is constituted by a blue argon ion laser 
generating laser light of wavelength about 488 nm, a blue 
10 HeCd laser generating laser light of wavelength about 441 

,nm, or a frequency-doubled diode laser generating laser 

,light of wavelength about 420 nm. 

24. An apparatus according to any of the preceding claims, 
in which the laser means comprise acousto-optical modulator 
15 means for switching the laser beam on and off. 
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